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Abstracts / Osteoarthritis and Cartilage 21 (2013) S9–S62S20group). Right knees were sham operated as control. 8 weeks following
surgery, mice were culled, knee joints were parafﬁn embedded and
sectioned. Representative sections were stained using Safranin orange
and osteoarthritis severity was assessed by Chambers scoring.
Results: ELR+ CXC chemokines and their receptors, CXCR1 and CXCR2
were expressed in normal human and mouse articular cartilage. CXCR1
and CXCR2 were expressed in articular cartilage from osteoarthritis
patients, however their ligands, CXCL8 and CXCL6, were lost from the
territorial matrix of chondrocytes. Blockade of CXCR1/2 signaling at
receptor level in human articular chondrocytes, or by receptor knockout
in CXCR2-/- mouse chondrocytes resulted in a signiﬁcantly reduced
extracellular matrix sulphated glycosaminoglycan content of micro-
mass cultures, a signiﬁcantly reduced expression of the chondrocyte
differentiation markers COL2A1, Aggrecan and SOX9, and a decreased
level of AKT phosphorylation. Constitutive AKT activity in CXCR2-/-
mouse chondrocytes resulted in the rescue of phenotypic marker
expression. CXCR2-/- mice subjected to the DMMmodel and analyzed 8
weeks following surgery developed a signiﬁcantly more severe osteo-
arthritis phenotype than wild type controls.
Conclusions: Our ﬁndings indicate that CXCR1/2 signaling is required
for the maintenance of phenotypic stability of articular chondrocytes
and that this regulation may be AKT-dependent. We show that mouse
CXCR2 signaling is required for articular cartilage homeostasis and is
chondroprotective during conditions of challenge in vivo.24
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Purpose: During embryogenesis, growth plate chondrocytes located in
long bone shafts undergo maturation, hypertrophy and mineralization
and are ultimately replaced by bone. On the other hand, chondrocytes
located at the epiphyseal ends give rise to articular cartilage and retain
a permanent and stable phenotype throughout life. The mechanisms
underlying the ability of developing articular chondrocytes to acquire
their permanent phenotype are not clear. The Ets transcription factors
comprise the largest transcription factor family in animals. We showed
previously that family member Erg is preferentially expressed in
developing articular cartilage inmouse and chick and targeted Erg over-
expression through the embryonic skeleton suppresses chondrocyte
maturation and hypertrophy and delays endochondral ossiﬁcation. Our
more recent ﬁndings indicated that surprisingly, mice deﬁcient in Erg in
their developing joints did not exhibit an appreciable phenotype at
birth but developed osteoarthritis (OA) with age. These observations
suggested that Erg has a role in long term articular cartilage function,
but its contributions to joint development are modest or not essential.
We speculated that the lack of a developmental phenotype in condi-
tional Erg targeted mice could be due to functional redundancy and
compensation by other ets family members. Thus we have now inves-
tigated the expression and possible function of other ets family
members in articular cartilage.
Methods: Expression of ets transcription factors in chondrocytes was
analyzed by RT-PCR. Transient growth plate (GC) and permanent
articular chondrocytes (AC) were isolated from P5 GDF5Cre/Rosa-YFP
mice. Cells were separated into YFP-positive AC and YFP-negative GC by
FACS. Total RNA from those cell populations was subjected to RT-PCR.
Eurexpress transcriptome atlas database was used to study expression
of ets family genes in the developing limb bud of E14.5 mouse embryos.
To study the function of ets transcription factors in chondrocytes, we
constructed expression vectors, transfected into the chondrocytes and
evaluated the effects on expression of joint markers. We also examined
expression of joint speciﬁc ets families in human osteoarthritis (OA)
cartilages by immuno-histochemistry.
Results: The ets family comprises 28 members. Our analytical
approaches allowed us to determine the expression patterns of 19
members that included those from the most ancestral Ets and Erg
subfamilies. We observed higher expression of Erg and Fli-1 (the latter
being a member of the Erg subfamily with greatest homology to Erg
itself) in AC than GC or C3H10T1/2 cells. Eurexpress search revealed that
Erg and Fli-1 are both expressed in developing mouse embryo joints.We next examined the effect of Erg or Fli-1 on expression of joint
marker genes including PTHrp (parathyroid hormone related protein)
and lubricin (PRG4). Transfection of either Erg or Fli-1 expression
plasmids increased the expression of PTHrp and lubricin in chon-
drocytes. Lastly, we investigated the possible expression and topog-
raphy of Erg and Fli-1 in human OA cartilage by immuno-
histochemistry. Erg was barely detectable in the normal and healthy
portions of human articular cartilage, but wasmarkedly up-regulated in
the proliferative and degenerated regions. Fli-1 expression was detec-
ted in the normal portions but at very low levels, and was increased in
the unhealthy portions.
Conclusions: Our study provides the ﬁrst detailed analysis of expres-
sion and possible function of Erg and Fli-1 in mouse and human artic-
ular cartilage. The data suggest that while Erg has no apparent major
role in development, its function is required for long term articular
cartilage maintenance. Our data also reveal that both Erg and Fli-1 can
up-regulate PTHrp and PRG4. Thus, the Erg and Fli-1 up-regulation we
observe in degenerated regions of human OA cartilage is likely to
represent an anabolic response.25
IDENTIFICATION OF CLEC4A GENE-EXPRESSION LEVELS IN
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Purpose: To identify biomarkers for early knee osteoarthritis (knee OA),
we examined whether inﬂammation in the knee is reﬂected in different
RNA-expression proﬁles in the circulation. Joint Effusion (JE) was
measured on MRI-images of the knee joints, and the association with
gene-expression proﬁles in blood was assessed.
Methods: JE grades were determined in women aged 45-60 years of the
Rotterdam Study III (RS-III). Rheumatoid Arthritis patients and women
having any contra-indications for MRI were excluded. Both knees were
imaged using a multi-sequence protocol on a 1.5-T MRI scanner.
A trained reader blinded for any clinical or radiographic data scored the
MRI images with the semi-quantitative Knee Osteoarthritis Scoring
System. A trained radiologist scored a random sample of 30 MRIs to
determine the inter-observer reliability. JE grades were scored semi-
quantitatively: 0¼no, 1¼small, 2¼moderate and 3¼massive. Per
sample, the grades of the left and right knee were taken together (0-6).
Whole-blood was collected using PAXgene-tubes. Total RNA was iso-
lated, ampliﬁed and labeled, and hybridized to the Illumina HumanHT-
12v4 Expression Beadchips with 44,877 probes (representing 19,532
genes). Gene-expression levels were quantile-normalized, log2-trans-
formed, and standardized.
We used a Generalized Linear Regression model using permutation tests
to identify transcripts that were differentially expressed with JE grades
and adjusted for age, fasting, RNA quality, technical batch effects, and
blood cell counts. A raw p-value was computed, multiple testing adjust-
ment was done by FDR, and an FDR<0.05 was considered signiﬁcant.
Results: A total of 137 womenwere studied that had both MRI-data and
gene-expressionproﬁles available. The inter-observer reliabilitywas good
with an intra-class correlation coefﬁcient of 0.83. In total, circulating RNA-
levels of 601 genes were nominally signiﬁcant associated. After adjusting
for multiple testing, we observed a signiﬁcant association between
CLEC4A levels and JE grades (beta¼0.486, se¼0.119, p¼8.5x10-5, FDR¼0).
CLEC4A is a C-type lectin domain (CTLD) family member having diverse
functions, such as cell adhesion, cell-cell signaling, glycoprotein turnover,
and roles in inﬂammatoryand immune response. CLEC4A is closely linked
to other CTLD family members on chromosome 12 in the natural killer
(NK) gene complex region. These ﬁndings indicate that NK cells may be
involved in inﬂammation and OA, which is in line with recent identiﬁ-
cation of NK cell inﬁltrates in patients with OA.
Conclusions: This study identiﬁed the CLEC4A gene to be higher
expressed in blood cells of elderly women with inﬂammation in the
